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(54) FUEL CELL 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a fuel cell wherein a 
passage of gas is not clogged with condensate. 
SOLUTION: A fuel gas fed to a first manifold 60 within a stack of 
the fuel cell is introduced to a first small gas route 86 and arrives at 
a second manifold 61. Although the second manifold 61 is 
connected to a branch pipe 18, a valve 19 is totally closed, so that 
the fuel gas arrived at the second manifold 61 is introduced to a 
second small gas route 87 coming to a third manifold 62. Although 
the third manifold 62 is connected to a branch pipe 14, a valve 15 is 
totally closed, so that the fuel gas arrived at the third manifold 62 is 
introduced to a third small gas route 88 coming to a fourth manifold 
63 and introduced to an exhaust pipe 16 of the fuel gas. During the 
processes, the fuel gas passing through the fuel gas passage within 
a single cell does not flow via the outside of the stack 1 1 on its 
way, so that generation of the condensate caused by cooling is 
avoided even if a dew point of the fuel gas is higher. 
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6 o tmte*nfc*s«^xiis ig i jsx'Mm 8 6 ic« 

frtU *;bK6 COS![27-*^K 

6 i 1 8 t»««nrv»*3y^;br 1 9 

2 **X/hil8& 8 7 icmfrfts m 3 V - *;b K 6 2 

5 0 COSB3V-*;l/K6 2tt^«ll 4tcg^$nr 

2£5ofcJ88#*tt£3#X/Nll!&8 8{c?g/5>n, £ 
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ft3„ COBB, #H2;I/rtttSS«r^JiK*ji5aLT^*«S 
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MEm^/l/fttfxilK©^-^ ^-ftifcttERfS 
tfx #K*-fe ;H*i #XiIK£i§ il L T i ^ i£4< C Ml BX 
2 -y ^MO^USt 3 C «fc o fcJM^nTV 

St***.* 

-rtifrowmmcm mxm^m 2 Emomnn 
m a 

[HS*Jl4] a^2Xtt3El©ffiiitfeo 

mm • »^)i^5Mti. 

5 ] S9EW©¥gHflfflE#*r?r.*/l/ F fc ffi 
E#*08&«ttS: fcttlWEtf XSHMSHI t Htm Lfc t 

ME«lf¥aaWE**fv-*;l/ F £ME#Xtt£8B 
KOft&Mltt. 

[»*E6] taE9J##att, fl&EJWrv-fc/l/Frt 
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KRtt 6ttTVSK#« 4 x« 5 O^m^JcEW©* 
[»*« 8 ] §1*35 2 ~ 7 ov^-f n/rtiai©«fii 

aisttiRKffiCTWEW^a^bTijfjEaRo^T. 
/hsisojia«ffi*« 0 s c t k «t u MEm-t^rt 

10 

[11*119] »««8E*0«fi«fi-e*oT, 

WEsm»JW¥aH\ WE^iiHitttB#a^«toTtt 
WEaBRo^x/jNtnsoaa«»*« 0 s c t <t 

0WE*"fe;l/rt3tf^ia(So/<*-yKe*tf5«»* 

[is*jiio] ffimwmm^mit, wesjs^x© 

20 ->t&5J:5fi:WE«I*¥ao«»i|!iJlli*fTU\ WE 

tfifcflU*- y fc * 5 «fc 3 tlOE«e* ao«tf*J«* 
fr5«l#3i9Ett©llttR«l!u 

[»*ji 1 1 ] !S*is 8~io ^Dv^•rn*Hcf^moM 

30 uTWEa»03!rx/j'»«Boaffl«tt*« omz-zct 
c»«ai2] ME«fi*j«g^a». fiuE*fifs«io 

-Mc^5<fca fcfflE«S¥ao«@*"W«rff(/\ huE 
«IWilo-&**3y«^t*tttilftEm-b;l/rt«r^5BSS 

ft^j^^-y»c**«fc 5 KtmE«»¥aow«M»j»* 

[11*31 1 3 ] Hl&g 2-12 OV^ tlft»tEttO« 
40 8tHST4?T, 

ME«»¥ai4, BflBB^;l/7T?*o TsuE1g^©^X/J> 

WE««w»¥at4x sfiEtfffifcft uTWEwe^a* 

^LTWEM»03trx/J'«BP\»E"r*E*S^X0itt« 

[%WOpiffl^lft^] 
[0 0 0 1 ] 

50 C«WO«T*afB»H] «ft©*-fc;Utfai 
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[0 0 0 2] 

^*W1-SlWi!)^P»nt^S. i^.M2 o o 
0-3 0 7 3 0&C«, Z®iLolSiimWtl£LX, 

[0 0 0 3] M&6fy£&> E 1 0 lC7jk-?£. o IC S 10 
***MW6#*-fe;M 0 0 ©*-tr;i/rt;tfxi§E&&, § 
m-b^cTttcStt^n/c 4 0©#T,/M1S& 10 1, 10 
2, 1 0 3, 1 0 4<DSffiW2v^K7b 1 ~b 1 9© 
PRBT« <9 * 5 c ± 0 , ^©;S*- ytffl t) »*. 
5.n5o <?iJx.^s ^;V7*b 6, b7, b 1 0, bll, 
b 1 4, b 1 5*M#U 9k9<DW7*?£#t5£. 
*-b;Urt**^aKl4EJS**x^**^/hSK l 0 l , #x 
/MIBS 10 2, # X/hUSS 103, ATx/jNfiB l 0 4 £ 

^©litciiii-f 5K?ij^-yt&3 0 £fc /W7b 

1 ~ b 3 , b5, b7, b9, bl2, b 1 4, b 1 6 . 20 

~b 1 9*m#u m<D>w7z?mtz>t, m-t^ 
Mzmmtfcfofixtfjsx'bimi o 1, jsu/mhb 

10 2, 103, tfX'MIEg 1 0 4 

[0 0 0 4] 

[RW^HPaLi^fc-rSKB] Suffix 
mcouw^-yvit, &¥-fe;M oo©#>vMls&i 

0 1 ^SiiL/i;KJS^7.{±X^<y^<DM!l^^lte.nrc 
^.»V-*;I/K 1 1 OfcgfiLTfftf&Jli-fert' 1 0 00 
#X/M1B&1 0 2fcL7j v iE£ft. *0»t,^aJvr.*;bK 30 

1 1 0*«4lW6*ft;H OOKtfBBSftSfc 

l l OOMSfcgiSnBcWE-fttffc*. -f&fo-S, ttS 

3 ^ < «m#xtt*#*£A,;tettffiT;* * >y 
i"\^nsi:i:, #v-KT«mMfb^KfS 
«fc o zk*^j« LMf bf set £>iKb #x« c 

sji&^j&ts set &* t & ^ r ^ 5 c 

ftoTV^o cn%K<-£(4, waJv-*;bFi 1 0^ 
^)V7'b l~b 1 9£»r(!&-«i§Lfc»)'r5&gtffcS 

[0 0 0 5] »1 21 0 J; -5 ftgRHt «*ft^tifc 
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[0 0 0 6] 

[8ija*»i*-rsfc«)o?ai3«j:tf j E-©^ffl • ass] * 

1" 5 /cSMaXT©¥©%$ o /Co 
[0 0 0 7] Tftfc^ *f8H3©II l ©»4«^ti, ffi 

£-f 3 C fctf ftl^«fc 5 £JBj££ttTVS C £*ftWl£? 
[0 0 0 8] Sfc» *f&B©3§ 2 ©«m«fi«\ «a© 

KJKm-t/l/fljtfxilKtti?© 
/^-y^c<fce>-r^-t;l/rt*fx31^3ijiLTv^ 

&*©£js#x#Mfex* >y ^©y%i>J£*i&-f a c fc© 
[0009] *aw©s i ximzomnmrnrii, m 

■fe;i/rtA*Xjie*^'»-fn©/^^-ytcfev>Tt>x S&^fl 

[ooio] ftfc, rgjsjtf^j fctt N 
©8$re&5o 

[0 0 1 1] *«WOSB'2©«lfi*a»C*^T, «WB« 

SK^n^jwtaii^-frsii^^-yfc, wesiS^ 

^(p]}c-jg{caii-r s i 3 HufH^a©^'7./hSK ; &M? l J 

w t as $ ■& s M^'jy ^ - y ©v >-fn^ ©ast^si t w 

[0 0 12] *^0£2 0J8fttt?&& BNlSX^-y^ 
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T fc <fc V\, £©J:3CX*'y* ft <D - * )]/ F 

[0013] m&mc&, Mizww^®tfmm^- 

attu mzm^®m\mm-?-*)i f 
i&igc&s fcttWEtf x#m8» t *aa tzic « N 

»«Bfcaa Ufc«*vr.*;l/ Kfcfl- LTttKR »3 £ ? 

»cl/Ct>J:v\ cdl-ftfcf. J&-fe;i/rt#*ai&©><*- 
ySJEfcSSfcfrS c £:#T-t3o fl^tfffittS©®^ 

ffl-T «t OftWv- */!/ F t 20 

3tr^«tft«B $ f= « *r*j*m«e t ^jsw-r nif <t v 
[0014] ^mmm 2 oimw&tfPt£'?-*)i f 

[0015] #5&51©£ 2 <DMtitf«Wvz*;l/ F 

£ 0 J±^v - F i: **x#tiiilIE&S fctt;tfx{Rie«» 

¥SS -eoEHtt X ^ >y ^ ©ftuncfis-f « c: fc * 5 
*?T&oTfc*©Eiattfflai8T*fc^ — ist-Rfl 

[0016] *j%w<D%2<Dtimmm*. mmmtcis 

■m&w tic &*> mimiDift is xass©^ 
* - y « h*!t o w»w»¥a*«is. t i^t t, c 

[0 0 l 7] fcfc, ra(S«Slj ^l4*)1fi^a$E 50 
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[0 0 18] *f§B£©fg 2 Qtttt*%tftt#ftJtt¥@t% 

x»«ttHJ¥a*fll*.TVTfcj:< % iWS«rtM«»¥S 
ti, hGBE** XflMt&lii^ac «fc ^ T^aj^nfcSiS^T. 

gg§©aat«i£« o n*. * c t tc £ o tute#-b;n^ * 
ntf, ^8Uifcj6i:Ta«a«?i!ntii6*?i*tti-ri: t 
[0019] llT% r^rxauittHi¥©j tt\ tfxiffi 

[0 0 2 0] ^n(c». fH5WSfeJW¥®tt, MfBS 
[0 0 2 1 ] *fgB^(D^ 2 OiK^*?ft*^g»Jflil^©* 

mc&^T&mnrzmmMnm<D^7micfaVTM 
E«j#¥a%^LTWca*03tfx/j«oaatti8* 

^7k*K:isi;Ta«ft««ittte*9i«?ai-rc fca^-e* 

[0 0 2 2] HulB^]#»#a«, miie« 

i/ \ we wiw©s**w»r ^ * e amism-i: iurt 
^aa^ttw^o-vK** *a fcstiB^^ao^ 
«njw%fTd«fc9KiLTfc«t^. cotnif, mmnm 

ffl Lratai*« a -r c 1 1 «t o Rts^x t j: 5 7^©^ 

[0 0 2 3] CciT\ r^7K$^tb¥aj tts *-b;U© 

m*j*EE t ^?J<* ©wii^^-r mwfr? □ 7 r ^ 

^ v <y 7° £ ffl </ ^ T Wi. © ¥ -fe ;b © tB * 9 E ic WfS 1" * ^ 
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[0 0 2 4] *«W©*2 0«fi«ffifc4B^T, H5ie« 

tmesis© ^x/Miss^E-r § asaf * o85»*si 

[0 0 2 5] 

(c, *«WO-Sfe«»l8»i:ov''THiB*#!!8tft* < 6W 
TlcKEtS. *HSfimHO«SS««!l l 0<DH 

WMlJ**art-*HRH, 0 2 tt % jK»W6l 0««*T« 
X^«y^©S*#{4TS5#-fe;b2 OOlS^-T^I 
£4*10, 03(4, ^XSlOMmjBl 0#<Ix.3-fc 
^lx-*3 OtD^fig^l-^PSH, 04(4, *Hfi6Jgfll 20 

2 (b) (402 (a) £A}f (fiSt^En) frZMcft 

[0 0 2 6] #&S»&|g©j||B£Miife 1 014, Hft«#? 
SJ»B«ftT»"3T^ ±£ LT, W2 0^ £©# 
-b/V2 0#«aSM3Snfc**-y* l it, c<DX*-y 
^7 l l tJttR*^*tftSH-«fcAO«mjtfx«tMll 2 
fe*tfK**#*J*fcHtf l 6 x^7^l l fc&{fc#7. 

*ts»-r*fc»oiwk35r^«a&« 2 2 feckam^x^ 

HJff2 6fc, #*;l/rt#*ilB©/<*-y©tt^JIP* 30 
<t?»£B8 0 (04#J&) fc*fii*.tVSo 
[0 0 2 7] JtMz;k2 0(4, «ft?Jtffil3 l 
ffi»«ffiT*S*V-K3 2*5it>*7/-K3 3T?tt* 

(WT TMEAj fcl,^) 3 4 4:, 
C©MEA3 4*S#&A,£-tt®-t:/<U--*3 0. 3 
0fc^6««snT^5. SPK8I3 1(4, BftSKtfP 

«8?ftH3 l©Mffi(<:(4, ftM8«ii:LT©a&3:fcl4 40 
6ii:i?)il!t)^S5^!!)lf?tlTl/^. #V- 
F3 2*5<fctf7/-F3 3(4, #(Cj^fit|tiSifr 
T« L fe A-** y £ n 7. t J: *) B&Z titc UxUM*. 

* 3 t> - * y ^- /<- $ fc (4 * - # y 7 x ;l/ F(c «t o T 

Ttvfttfj;^. -te^y-* 3 0(4, #;**2lia©aflBtt 

[0 0 2 8] 0 2 (C5VT <£?(;:, -fey^b-^3 0©-i2 50 
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©ififcfcti, coiak:«i-3THS5-r*2oo7L®4 0, 
4 2tfKtt?>tlT*5»), COatcWlSj-TSiZKOifi^fC 
14, HU<liSt4ZOO?L«4 1, 4 3tffgtt6>ftT 
f»So C©?^ ?LSI34 0<Dgg(4?La54 2©fi&©£j 
¥#T&9, 7LSP4 3©g&(4?UM lOftiOft^ 

■ea&s. BMS-atiE3iE-r*a<o5fi«tci4, c© 
feo, coffljcW(S-r*iao3fi^tt4, nc 

2O©7L0I$5 1, 5 3^19:^5) tlTV>§ 0 £©9-£, ?L 
SP 5 .0 ©ggttfLffi 5 2 OftSO|?|*»Tf * 0 , ?LSI$ 5 
3©g&(4?LW5 1 ©gg©lft¥#T?&So 

[0 0 2 9] -fe^lx-£ 3 0(4, ffiffiteltS© 

E3SS*<i*T^*. f&fc)^, ^l/-5f3 0iD-S(O 
ffi(C(4, 7Lffl4 0fc?LSlJ4 io«*»fc*a5as*5* 

l HS8 l i:, ?LSM l 'o»0» a l 4 »i:?L»4 2©m§¥ 
#££ii3£-fc!:5!g2C£lif| 8 2ts ?LSB4 2©859B§¥ 
#fc?LSM 3 fc£jij§£-eS£3ia8l8 3 fc#IS(;)-?>n 

g|55 1 ©Bl^fc^jijiS-e-SS 1 C3»9 1 fc, 

i (on^^tims 2(om^ / At^mm^^^m2 

D3»9 2 fc. 7L«5 2©»9*^i:?L»5 3i:*jKi 
[0 0 3 0] &H??i{4, R»f%^fX*£«5[*«i:<DlfflT 

^x/hsiss^^m-r^c -r^fc^, -fe/<u-*3o©- 

^(DtetciStt5»nrc^l ~^31H]jt8 1 ~8 3(4, Rtt 
1-§7/-K3 3 fc©Ht*tlJetlSI l~*3<8fi3ffX 
/hSK8 6-8 8^®fiStL, t^U-*3 0OfflSOffi 
*cSltenfcSgl~«3H»9 1-9 3(4, Rgl-S* 

y-F3 2 tvrmczti^nm 1 ~^3^fb^x^e^ 

9 6~9 8»M1-§= ##i:;l/2 0(4, JBfi«rxs&J|l 
t:, WtitiS >l> 2 Ort(cff*5S'E)-&5fci6©*-t 
®SS(4^ l ~»3«»35fX/J>«Hl8 6-8 8^^193 

Lrmfiic^n, *-t;i/rt»fbJtfxji»ttai~S3iwt 
*t./JnS£S9 6-9 8*jaaaiibT«ifi?ns. 

[0 0 3 l] &*5, -SOt/^U-^3 0, 3 0 ©HIS 
©o-^ME A 3 4*^ffiLTI/^f»fiP^k:i4EI^L&V'» 
-y-ylxffiWES^nTVSo C(D-y-;l/g|5W(4, £<D 
fcftft^ fcj^S^-T %©%K± Lfc 

o, cine.©*"x^yi-gi5(ciintu-r©^±Lfco-ri. 

tJ»J*«fcffc«fc» -W©-fe/^U-^3 0, 3 0©I 
v^t»iftf*7L»RI±*S/-;l/tt!l*«^fc**»5a , r 

[00 3 2] X^7^1 1(4, t^U-?3 0« *V- 
F3 2, 118?Sfli3 1 , 77-F3 3, -h^U-^3 0 
©liffTllI^fite^fr-tfT^t, $e>(c, HlK^-rj: 
d(C ^-©^(c^«1S3 6, 3 7, H&1IS3 8, 3 
9, x>F7°U-F 3 4, 3 5*W^EIlLT3&a?n 
§o *S«3 6, 3 7(4^S*-^>^tg^if^X 



(6) 

9 

h 3 4 , 3 5 ttW1t*ffllAfea#<D^«k:«t o 
TfcjSSftTVS. *fc, £«K3 6, 3 7tt4^tVf 

nm**f3 6A. 37 A^Rite>nT*s»)s mmnm 

[0 0 3 3] 2 0^iILTX^-y^ 1 1 £|g& 10 

tt5nfc?L»4 014, X*<y?l 1 ©rtg|5;&*©8iHfi 
lftfcJtii1-5*IS«^SBlV-*/l/K6 0««lSU Rl 
U<&*^U-*3 0fcf8W-5nfcflJl$4 Hi, X£>y 

6nrc?Lg|54 2tt. X*-y*l 1 Ort9J**©aS^|n] 

i iort»**o«i*iftifcjtii-r*JttRirz»4v- 20 

[0 0 3 4] TO#Xg! 1 V - frsfy K 6 0 «U X? -y ^ 
1 1 ®Stl£ftfctt.ftft&4)£ 1 TO#X/Mlg§8 6<D 

-«*aii-r u mwfixm 2 k 

6 1lt X^y^ll QM£lRllcttJatft<D£ 1 TO 
#X/MP§8 6 0flSi!B*15if 5fcttfcPli;<X^*y^ 
l l©WI^KM*^oa2«fi3{f^/jN|iB8 7 0 
ffi«*aiiLT^li3«ttf^2ttS^X/hggS8 6, 8 

7 0^H±*8tf{b*S«*J**fcU TO#X|g3 
v-*;UF6 2t4, X*-y^l 1 O^l^frteM^tiS 30 

©it 2 TO#x/h*i ss 8 7 <D-4s*gffit- 5 1« ic m U 

<X?7^1 1 ©»H£r fate tf ;&«a<D|l 3 TO#X/h 

liss 8 8 <D-i%zmm urm 2 fed; xsm 3 to^x/j^ 
es8 7, 8 8©-oira±*« 3 &fbr«!s»j««fcu m 

8^4vr*;l/K6 3l4, X*-y^l 1 ©ftJl^fn] 

fcat-sasosg 3 to#x/jmsis§ 8 8 <D«^aii-r § 

[0 0 3 5] Sfcs Hi; 2 0?iILTX^7 
£1 l£ffl&jATfc£:#, #-fe^U-*3 0telStf5>ft 
fc?Lg|3 5 0li, X*-y^l 1 (Drta5^^©«l77(q]teH 40 

ar5iwk<f^» i vx*;i/F7 ofcjgfigu raixs 

■fe/^-#3 0£Rtt&ftfc7lg|5 5 1(4, X^y^l 1 

K7 l^MU |I|lX#-fc^U-*3 0E»^5tlfe 
?LS1? 5 2 ti. X#y*l 1 (OrtaUS^oaH^fafcSii 

><U-*3 0K:Rtte»nfc?L«5 3fc^ X£-y^i 1© 

7 3£JM-f 5„ 

[0 0 3 6] SfbtfXSl V-*;bK70tt, X?>y? 50 
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1 1 <Dmmiifaic&&tm<Dm 1 iHt#x/h*i& 9 6 © 

-«*aa-T S!5»J*jRfc U KfbtfXH 2 f 

7 Hi, x*^ 1 1 ©a»^i6]teM^«aos 1 wait 
$m^bv& 9 6 <D{&iffi?z'mmt z tmc m v < x * <y * 

1 1 <D8W£lR]fcM.S«S<D3§ 2 HWbJtfX'h£l& 9 7 £D 

fl&«s*aabTS 1 fc«fctfi!2iHt#x/hg89 6, 9 
7 ofd2^i5]±%tt^{t-r sst y^nfc u HHbtf *sb 3 

v-*;l/K7 2(t X*>y^ 1 1 OttB^famM^lfia 
©«21WbEf*/MHS9 7 0-**»B-r*4:«fcHli; 
< x*-y^ l 1 ©SUi*fak:M^fflaolg3ifKb^X/jN 

E&9 7, 9 8<0-«ra±*«*fbf *!ft»J%«feU » 
{b#Xi!4V-*;!/F7 3&4, X^7^1 1 0j«R#fq] 

tttisa«oa 3 iHb#x/h$is& 9 8 ©ft&jgfciiiit s 

[0 0 3 7] TO#x{$i&§ 1 2 tt % 07Ki_,&^TO# 

xi^gi*>5x?7^ 1 1 icmmxitmi-tzrcib 
os-pa&o* x^>y^i 1 (Dnm-cttMiznT-xtim 
nxxmiftt&g 1 3 t Lxmf&zn, W5&twftt 

**fiifx«*WHft« l 4 LTM^nti^c TO 

1 3 xy Hyp- h 3 4 taw- en 

tf*6»ffi3 8^/TLTTO^XS 1 V-*;UK6 OtcS 
JiLT^So ^Vl/^tTO^'X^^Kg 1 4t4, x 
^K^U-h 3 4fct£tt£nfcia^L&^#XgiKttP 

te^p^n, m*®3 6*j;t>m«3 8%^lt»4 

^fXSg3V-*;l/K6 2teajlbT*3Ds TO^X^il 
SkftfciaSfci^TMiMai 3, 1 4©M*Jt*% 

-So 

[0 0 3 8] TO^Xgfffim 1 6(4, X*<y^l IfrZ 

©st-sd, x^-y^i 1 (onmvmn^xmm^'s 

1 7 4:/<;l/rf*#«Bfij5f^SPUl»«fP 1 8i:^*^$n 
Tt^o TO^X^tB^KWl 7 X>FyU-f3 

«tR3 6 43J:r«6li4S3 8 LTTO^XH 4 V - * 

;bK6 3»caiiLT^s. 'Viyttztimfixmrnft®. 

<S\ 8(4, xyF^U-f 3 4fcSSW-5nfce|jSL&^ 

^xwRWpte»a*n, »«1S3 6fc«fct;ift«S3 8 

^LTTO^'X^2V-*;UF6 llcmm LT*5t), 

to^'x^ c ©grt^ iiifl-r s ©^t^s-r s ^«±-r § 

*^«JD^Si:«tcF^gteJ;^T^KWl 7. 18 
0»pJt**IIBSorfl63S:i»R^xflPajfflHBB/^I/^ l 9 

[0 0 3 9] tft^ilgf 2 2(t B^Lftt^lWfctf 

x^gg^ex^-y^ i i fcKft^fxj&etie-rsrcii) 
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JtrxiRteihtt* 2 3 ti, x> F7V- h 3 4 t»»t5tl 
fcB^L&l^tfXgBtftPfcjggiStu H«1£3 6*5<k 
tf&Sfi 3 8^ LTMitiixm 1 V x *;b F 7 0 IcM 
ilLT^S. 'W7tt*Wtfcti7.WlttiWm2 4«\ x 

**^3V-*;l/K7 2t®aLT*50s 8Hb#X#C 

s i: mc mmc & 0 tm^ks 23, 2 4 jt* « 

S»^fclS{b#X&l&fflMffl/W:/2 5 fcfiATl^ 
5. 

[0040] »b#x»ttm 2 6 « % 

2 7 fc/WW*»b:tfX»a$M6»2 8 t^Msn 

r^5o mtijwmwm 2 7 x>K^u-h3 

*«3 6fc«fctfte»«3 8£ftLTlWb#X£4 vxjfc 
;1/F7 3JcJ1j1LT^5c MitfiXffltiSft1& 
S2 8(i, xyF7°U-F 3 4t^tP,nfc0^L*V> 
#*W8ttPlC»8S*U &«ft3 6fe*tf«5»«3 8 
*^L,T»{b*XSg2vr.*;VK7 1 fcailLT&'K 

fr*1»9#*3fc#lc|JI!ltfc*?TW$HKtf2 7. 2 8 
©»«Jt**IWIiRril64»b*X»fflfflMB!/Vby 2 9 

[0 0 4 l] JMPSB8 0ti, EUte7jVr<fc5fc:, sai 
©CPU, ROM, RAM, ^D'y^HllSf^tU'l 

{b#X&*&ffiMB§A;l/72 5 &£0*iHb#X$fcHfflP^ 
/ W 2 9 C fflfll fl^£ & fi 1 3 <fc o K W 7\L MM. 

ifT'lSfl LTl^JHtttfOlUK || -f-g.fi 

Tt,«fcV 0 Kfb**7.(Di!itlJi:S1-5fi^tCO^Tt,|l|^ 
[0 0 4 2] &fc, ^-b;H^^A*7>jl^*3«fcD*^-t;l/ 

iWbtfxJlsgto^Tt^irSo #-fe/H*9J$8#7.il 
Btt, &**;l>2 0«r£fcRtt&ftfcSl~SB3JJI82f 
*'h88 8 6-8 8 9 3 £ <h K £ 9 

assti, #*-t;i/2 ocrttaattsnfes 1 ~H3$Hb 

tfX/hgK 9 6-9 8 0S9#flB%« !> **. S C «fc 
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t>|wii;< 2ao<D/^-y^ot#§ 0 .J-XT^Ji, ^© 
/^->fcoi/^«»j!fx*«ifci:-3TBiiwr*. 

[o o 4 3] sg i <Df^~y\t, w&ii*m&mmm^ 
. /-cfct<D/^-yp*s 0 coin «s»jsr^j4, mm 

1 K 6 0 ©*»C«<ft*tl, ttSfi*^|g 
4VX*;l>F6 3*5«fi^SPffi^tt»l 7^/^LT 
«SBjtfX#tH*l B'NfcgfliJSn*. C<D£%<Q®?* 

10 0 5iC^f o 0 5 (a) (£$ 1 <D/^-yiztsl}5ti!m 
*^Ote»*«LfeaWKWHT, 0 5 (b) fi^©i; 

[0 0 4 4] ^ftWfcM:* MA^S 1 vx*;l, K 6 0 

b-*3 OKlStf5>ftfcfLg|5 4 0 (OjOSlUffi^ 
/>gK8 6 ©-SS) e>£! l a8B#*/>£E&8 6 fc&fr 
ft> ?LSI$ 4 l (oS t) m 1 jKfctfx/MlB 8 6 co^) 

20 x*;i, F 6 1 tt, /Vl/^f**jifi^SttH^tt« l 8 tc 

»»«nT^«jy, timjsxmmmmm'w? 1 9&£ 

2 F 6 1 fcSo ftW^xft lUT 
7^[S]g^LT?Lg|5 4 1 (O*0^2«8^X/MSK8 7 

o«) ^6*2«fij5rx/j\aB8 7tJi3^n, ?L934 
j^nrv^-t, c©?lsi5 4 2 tmmLx^z>timxx%3 

VX*;l/F6 2fcSSo oOfflijX^3-7-^K6 
2«. /Vl/7"MtIiBA*Xm«f 1 4(c}gM?nT 

T?LpM 2 (OS0«3«S8^/>SK8 8©-«ij) 
e»^3^^X/J^£§8 8fcalfrn, fLSI5 4 3 
m3J«8^/hSB8 8©ffiSS) {CifejfroTiffitlT^ 

c©?Lffi4 3i:aaLTV5«S^3!fx^4vx*;b 
K6 3»cS*. ^LT, W^4^*;l/K6 3(i: 

40 [0 0 4 5] COJ:3^ #-t;H^^4^XiiS§©^ 1 
¥-tr;l/2 Ort©^ 1 1&WSM>&&8 Gtto-t&frZ 

ttfre-fl'vfcjfiGiaricjjMi, asters 3 «s^^rx/hig 

»8 8**©-*i36i»5(l!!«k\fci«nscfcfr6, *-fe;b 
2 0crtfc»tt6nfc«l ~^3^P^X/higB8 6~ 

8 8*)®^jiii-r§il?ij^^-yT*S5o cott, m 
50 ^r^iBi^aijS^oTi/^cfcLTti, ^in^nrjg^ 
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K 6 2 e>«m#x#U&fflMffl/ 1- 5 $ T«<DE 

1 9S T?<DEF^tiX^>y? 1 1 <DM!l£&ML-T^S 
, -RE C ©£ a &BfliII&l*3©iffift:«« /uifjjrtfij-e 

[0 0 4 6] Sfcfc, S2W-^, «m#x&*&JB 
MEB/ 1 5 fe«ttf «SR*X»fflfflMH/<;I/^ 1 9 % 

^MUfctto/<*-ye*s. z corns, mnux 
«, mwxmgBi 2A^iMti 3, • 

T»B*f *S 1 v - K 6 0 fc«B#X3l 3 v - 
K6 20p|^lCflMe«n, M^'X^2V-^K6 1 
fcJ8B*f*JS 4 V- K 6 3 OPi^S^ttB 1 
7, 1 8^LTM^Xililf 1 B'vfcSPttlSnS. 
tOfcffOflm&Hefc*"*-. H6 (a) lil2<D/^ 20 

6 (b) tt^OfctOll-fe^rtJIBS^jMS^Ufca 

[0047] sftetyc&, nm#xm i v - k 6 o 
ic«te«nfc«s«rxi4 % #*-t;i/2 o^fig-rs-b/^ 

U-*3 0!CRtt6ftfc?L»4 0 

'MM 8 6 0-«D l «W*X/Jn«B 8 6 KlSlfr 

n, tlsb 4 1 (o$^i ttHswx/.hgi& 8 6 (Dim) 

*;l/F 6 2 lcm&2ftrcM®tfX&, & 30 
iMr;U2 0^fi)c-r5-fcr^b-^3 0£RW-&nfc?L» 

4 1 (-3S0S2fe«J;l/m3«S8^/hSB8 7, 88 

©-«) # e. se 2 *> «fc t/s 3 tt&tf x/.nbb 8 7,88 

f±?UP4 1 (0£»>£2JB8;tf*/MS»8 7<D«) fC 
InJfroTgimT^t, C(D7LgP4 UcSD, H3 
^A*X/hMSS8 8tc*^nrc«»*rxtt?LS4 3 (o 
£9Jg3M#X/jN*ISg8 8©{«) fcftfrofiftftT 
^f, C<D?L0i?4 3(C55 0 •?- LT, flJM Kdofc 
$&#Xtt, TOtfXfg 2 K 6 1 ts£tfW7 40 

tttmwmBM&g 1 8s^LT«5»^*as 1 
6tnfrn, *L»4 3fcSofejttBjtr*tt x «m#x£ 

4 K 6 3 fc«fctf83B#x8|:m#|£S l 7 fcftL 

[0 0 4 8] c<D,fc3fc, *-b;H*j«OT*^jSBo*2 

2 0 ft(Dm 1 ~<H 3 «5»*rX/J>S» 86-885 

£>, *H2^rtJBS^iB»*jiilLTV>5JttRifxtt* 
cq'&^z*z?v? i I (Dftm*®&?ZC titrate 50 
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46, $5®#X#i«^M*,58oTV>fcfcLTt,, ?$£P£ 

[0 0 4 9] :oioi:S l ~S3«8»*X/hg»8 6 

~8&<Dmmim*y]*)&%.&£ttc&o. ^i~i3 

m®J3X'm$&8 6~8 8%a®LT«fig?n?)*-tr;l/ 
[0 0 5 0] W±0««*«Afe«SWfi 1 o© 

TStwra 0 *jfflisiH8ooc puti, ms^-rsy^ 

eTfck, R0MJcfSlSl^n^^<DiiJ®)7 p P^7A(D4' 
fr£#X®gggmya^A5S!^tJHLT, — B#6t){c 
R A M x- * 51 eH L & 5> Ctt&^fTf -5 o 

[0051] (KD^xasssiifkyD^A^p^^n 

St, »J®SjB8 0fi, X*<y?l 1 fcfla&StlSMm 

iJxommicmt^m^xtiL uf-y^s 1 o 
o) »' j e©j!fta*^«)^i66tifcms*c l^s^s^ 

Sfr**J*T* (Xr-y7S 1 1 0) 0 fit, X*>y 

* i i \cw*ti%im#z<Dfflkiffi%.mc 1 5®*. 
wmmmiiotz) tea., vmuxmb 

*£MU **;l/rt«fi#*a»*E9J><*->K:»£ 
ITS Uf'yys 1 2 0, 0 5 #88) o COtSI, *-t 

*ctfc:J:0«i«t««^O3!fxtttt3yfflJS*ti*. - 

7 1 '9*4iu m-t;n^^^xas§5M?ij/^-y 

tlSSTS (Xf'y/S 13 0, 0 6 #88) . toe 
H v ^-t;Urt^^xai^cDSlSS*S7b^^ l y, *-t;brt 

So 

[0 0 5 2] i^T, X^-y^l 1 fcfltt&SnSWbtf 
X£D^l{cB8-rSfI^5A7:L Ufv/S 14 0), 

WW-TS Uf77"S 1 5 0) o fLT, X^-y ^ 1 1 

t (^Jx.tf{gtB7:Oi:t) (cti, IMt#*ttl&fflMBH 

L, *-b;l/rtl?{kA"xasS5a?iJ/^^->^ig^L (x 

x-y7°S 16 0), LO^-^y^HTfSo C<0tg 
S 0 -73, X^-y^7l 1 ^^^nS^fb^'XtD^fi^ 
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£-yfc^£L (Xf-y/S 1 70) , uCD;l^-^y£ 

[0 0 5 3] U±PaLfc*^ISSJg||OttS««?fi l OK 

7.jIS8£S5§LT^53£^T'X£-y^ l l <£>fl.ffl!l£&& 

[0 0 5 4] $ fc, $J4#7,S 2 V - F 6 1 -^jgffi 
F 7 l ^BHbtfxS 3 v^jM/ F 7 2 ©«fc o te, K 

t)*3*^/j«iso*)wroj|±*a3i , r*«*v^*;i/H 
rt»t*xa»tf H«fl9fflj|i&«iaT»±56oa!i**Hi e 20 

[0 0 5 5] Mtc, ±t^ 7 -^l/F6 1, 6 2, 7 1, 
/ZA^W^Wl 5, 1 9, 2 5, 2 9 3: TOE 

[0 0 5 6] HtcSfe, flgfGWFgi: LTO^iSS 

so a, ^-b^rtjai^^^ae^-t^rtSib^^aiK 30 

£ o * % 7?XgitM#>h £ v> i: 1 1 tig^ij^ £ - y fc K£ 

it**? isa-rc mnmrni o^m 
[0057] *%Bm±.nmimmicmm%.2 

[0 0 5 8] 09* if, ±E£MHB»T?tt»Bjtrx*iMfc 

■fe;U2 0<DtiiTjSEi:SB?Hll3 l ©#zk*tOBB^ 
£1"«E£l&7*n 7 7 -r/I/fclMffllgH 8 0 «D R O M KE 

Kf6CTm-tr;l/rt^^xiiBW-t^rt^b^Xji^ 

*^ t # k: ttaw/ - y zmm Lxmrnzm <•• c 1 1 50 
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«fc D **Xlc <fc£7.k#<Di#*>ttj LfciSit U StWjWBc^ 
* fc (iM?ij7 < * - > £ L T»£ig T c «t 

[0 0 5 9] gcfc, ±E£flfifBfigT«\ 

^?tiMcmmLrct)\ &vi>7i 5, 1 9*astsij 

/<;l/7* 1 9 *£SJfc LJWBtf *«fcfflMM'</U7* l 5 % 
'> UMttS c fc J: »K Si tt£B# */hSB 8 6 « iff x 

*^/J'«B8 6rt©«W«i3 1 OttJft^W^kHli^ 
te, M^3V-*;VK6 2^LT^3^?tfX 
/JnSB 8 8 fc«B*rx*«ff JE* C tc «t t) $ 3 «fi35f 
X/MiB 8 8 T?O^X»koffiT%W <' iltfft'fS. 

ftfex if{b^xtov>Tfe|p|«TS5o 

[0 0 6 0] Mfc, ±ISHSS^T*«, M**xico^ 

sua/Bisiffl/WT* 1 9*wFn«ii5wxs3 

F 6 2 * itfttSfi^fxa 2 F 6 1 ^Wloj <0 

x*>y?i io^flKcfi(t^. cneio/^i 5, 

1 9£7.£>y7 1 1 cDrtfflJtfSWTtxfc^o -T^^*», 
II 9 (CTfs-f J: d 8m#7.£I l v - F 6 0 t$m 
3 F 6 2 i:^3S51^^T^-a-7- F 

1 6 0 <b Ls C Ofif-&-7r:*;l/ F 1 6 0 K^P^Xffi^ 
W 1 2 *»«U C ©S 1 fif^r. F 1 6 0 rttilfe 
^TS 1 «5«^X/Jn8EK8 6 ^S2^P75 , X/J^g§8 7 

t, ^7j , X^2v-^;l/F6 l i:«TOS4 7z* 
;l/K>6 3 fc*a»S-&T0f£V-#;l/K 16 1^1, d 
Oflt^7-*;l/K l 6 l fcJjSR^fXtlWS l 6«tt8E 
b, ilO^-&V-*;bFl 6 1 rttCfcl^T^^WT. 
/Jn^£§8 7 fc^3ffl**X/MIS8 8 fcOttlMftBlcM 

ffl/^n 1 9*su5. fit, %.-tfrfitmuxm 
$&*&&\'V?-yicm'fe-?2>m'&iam'W7 1 1 4, 

1 1 9%tKL (0 9 (b) #«) , ttJIJ/^*->t» 
^f*«^fcH:Pi/^l/7*l 14, 11 9Z£fflTZ> (M 

9 (c) c cottxn. mn#x&m*j\>toim 

JSXM$&*ffi&LT^2>j&tpX°'W7 1 14, 1 1 9£ 

&&?z>mict>x?v!7 1 i ©wffli'&ssb.s^jifc^ 

[00 61] MtcS/c, ±f2HfiSJg^T*ti, iSttlTJBttc 

&\,>Tim*wicimjH'*2-yzum ttct>\ m-tn 

2 oowE^xfltteff^fF^-^y sett 
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A5 77yf-f y7mM<o%£.tfimtbt>nrcm£fciz. i 
tts-r 5 ;ii:ti0777f-f> vmmzmmt § * 

[0 0 6 2] fiTSfc, ±iB*flfi»H7ti, 
[0ffi<*>fSJ?i&I&iE] 

[0 1 ] 4M^SOttm«fi0!)WI«lJS««'r«mi9 10 

[03] mHnmtfmz.zt^i'-ztDmf&zmtym 

[0 4 ] *i»i<Dt^^»It«7a -y * 
0T*$>5„ 

[0 5] %\<ox*-v (mw^-y) ictsvzmn 

20 

[0 6] (M?iJ/^-» IdotfZM® 

[0 7] #x3Sytii{k7o^A<D7a-^-h-? 
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[0 8 ] *nmm<Dmmc&vz>m®J3x<D&mt$ 

£ fcD**ir;H*iM^X®gScoM^0-efe?)„ 
[0 9] *MffiBmcD%mUc *5lt^>«^X<D^*3- 

«fc tf*-tr;H*i^^XSSSOfitlBSI^0i?S ?>o 
[01 0] ^*^«BSIftB§01:-$,^o 
[ft^<D8ffi] 

i o-ram li-w-/*, 1 2 ■•»4* , xtii$a 
*r^«t&»ttg, i 5-^^x«^r^ffl/^U7\ i 

6 -j8fc#*J*tHS, 1 7 Tjfttl^^ 18 

2 5 -wtuxwtomim'W?. 2 6- 

Kft;tf*»HJ** 2 7-*ft^»ttJ»«B, 2 8-/5 
;b7tt*»ft3tr*J*lti£«flf, 2 9 -SMtjffaSMJfflM 
3 0-fc^U-*. 3 1 ••■«»KH. 3 2- 
*v'-h\ 3 3-7/-F, 3 4 -ME A, 4 0-4 
3, 5 0~5 3-*L6k 6 0.-6 3 1 ~H 

4vn*/l/h\ 7 0-7 3 -iWkjtr^JS 1 -M4 
;Uh\ 8 8 1~8 3-il~^3Hi, 

8 6-8 8-H 1 ~M3MP^X/Mg8S, 9 1-93- 
ffl 1 ~fg 3 (Sift . 9 6-9 8— SB 1 ~^3&{t#X/jN*i 
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